Overexpression of the catalytic subunit of protein phosphatase 2A impairs cardiac function.
Reversible protein phosphorylation is an essential regulatory mechanism in many cellular functions. In contrast to protein kinases, the role and regulation of protein phosphatases has remained ambiguous. To address this issue, we generated transgenic mice that overexpress the catalytic subunit alpha of protein phosphatase 2A (PP2A) (PP2Acalpha) in the heart driven by the alpha-myosin heavy chain promoter. Overexpression of the PP2Acalpha gene in the heart led to increased levels of the transgene both at RNA and protein levels. This was accompanied by a significant increase of PP2A enzyme activity in the myocardium. Morphological analysis revealed isles of necrosis and fibrosis. The phosphorylation state of phospholamban, troponin inhibitor, and eukaryotic elongation factor 2 was reduced significantly. The expression of junctional (calsequestrin) and free SR proteins (SERCA and phospholamban) was not altered. Whereas no increase in morbidity or mortality was noted, transgenic mice developed cardiac hypertrophy and reduced contractility of the heart, as well as cardiac dilatation as shown by biplane echocardiography. Taken together, these findings are indicative of the fundamental role of PP2A in cardiac function and imply that disturbances in protein phosphatases expression and activity may cause or aggravate the course of cardiac diseases.